Association of high-level MRP1 expression with poor clinical outcome in a large prospective study of primary neuroblastoma.
We have previously shown in a retrospective study that expression of the multidrug transporter gene MRP1 (ABCC1) is associated with outcome in neuroblastoma. We have now undertaken a prospective analysis to examine the independent prognostic significance of MRP1 expression in a large cohort of primary untreated neuroblastomas. Two hundred nine diagnostic neuroblastoma samples from patients prospectively enrolled onto the Pediatric Oncology Group biology protocol 9047 were analyzed for expression of the MRP1, MDR1, MYCN, and TRKA genes using real-time polymerase chain reaction. Expression levels were correlated with established prognostic indicators and disease outcome. MRP1 expression was detected in all tumors analyzed, and levels were significantly higher in tumors with versus without MYCN amplification (P < .0001). High levels of MRP1 were highly predictive of both event-free survival (EFS; P < .001) and overall survival (OS; P < .001). High-level MYCN and low-level TRKA were also predictive of poor outcome. MDR1 expression demonstrated no prognostic significance. After adjustment for the effect of statistically significant prognostic indicators in multivariate models, MRP1 expression retained significant prognostic value for both EFS (hazard ratio = 3.0; P = .0011) and OS (hazard ratio = 2.5; P = .0095), whereas MYCN amplification did not have prognostic significance. The results of this prospective study confirm our earlier findings and support a clinically relevant role for MRP1 gene expression in neuroblastoma. These findings have implications for the biology, prognosis, and treatment of this disease and provide evidence that MRP1 is a bone fide molecular target for reversing chemotherapy resistance in aggressive drug-refractory neuroblastoma.